Increased pituitary sensitivity to glucocorticoid feedback during the stress nonresponsive period in the neonatal rat.
Neonatal rats show a diminished response to stress [the stress-nonresponsive period (SNRP)] from day 2-3 until day 14 of age; the physiological bases for the SNRP are unknown. We examined whether enhanced sensitivity of the brain or pituitary to the inhibitory feedback effects of circulating glucocorticoids (GC) contributes to the SNRP. Age-related changes in the ability of corticosterone (CORT) and dexamethasone (DEX) to inhibit the ACTH secretion induced by urethane or CRF were studied. We also examined the ACTH response to ether stress or CRF in intact or 24 h-adrenalectomized 5-day-old rats. Plasma ACTH did not increase in intact rats after ether stress (basal: 64.6 +/- 9.1 pg/ml vs. stressed: 66.8 +/- 8.9 pg/ml; P greater than 0.05), whereas small elevations occurred after CRF challenge (184.6 +/- 40 pg/ml; P less than or equal to 0.01). Five-day-old adrenalectomized rats, which had elevated basal ACTH concentrations, increased ACTH secretion after exposure to ether or CRF. Thus, negative feedback appears to mediate critically the SNRP. Furthermore, sensitivity to such feedback was enhanced during the SNRP since the capacity of CORT to inhibit urethane-induced ACTH secretion in vivo declined with age; 1 mg/kg BW was the minimal dose that inhibited ACTH secretion at day 10, whereas at day 18, the threshold for a similar inhibition was 5 mg/kg BW. In contrast, at both ages, a dose of 10 micrograms/kg BW DEX inhibited ACTH release. In vitro dose response studies in whole pituitaries further demonstrated the enhanced pituitary sensitivity to GC feedback during the SNRP since the IC50 for CORT inhibition of CRF-induced ACTH release increased from days 3-5 to days 22-23. A similar, although not statistically significant trend was observed for DEX inhibition. Thus, neonatal rats exhibit an enhanced pituitary sensitivity to GC during the SNRP and removal of this inhibition allows ACTH secretion in response to ether stress.